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surgery
Andreas Greiner, Werner H. Mess, Juerg Schmidli, Eike S. Debus,
Jochen Grommes, Florian Dick, Michael J. Jacobs
Objective: This study assessed the feasibility and effectiveness of remote
neuromonitoring as an adjunct to spinal cord protection during surgical
repair of descending thoracic aortic aneurysms and thoracoabdominal
aortic aneurysms.
Methods: Four aortic centers in three European countries participated in
this prospective observational study. A similar surgical protocol was used
in all centers, including assessment of spinal cord function by means of
monitoring motor-evoked potentials (MEPs). MEP information was eval-
uated at one central neurophysiologic department in Maastricht, The
Netherlands. Transfer of MEP data from all operating rooms to Maastricht
was arranged by Internet connections. In all patients, the protective and
surgical strategies to prevent paraplegia were based on MEPs. The on-site
surgeons reacted in real time to the interpretation and feedback of the
neurophysiologist.
Results: Between March 2009 and May 2011, 130 patients (85 men) were
treated by open surgical repair. Extent of aneurysms was equally distrib-
uted among the centers. Neuromonitoring was technically stabile and
successful in all patents. The transfer of data from the operating room in
the different vascular centers was undisturbed and without any technical
problems. Bymaintaining amean distal aortic pressure of 60mmHg,MEPs
were undisturbed in 65 patients (50%). In another 65 patients (50%),
signiﬁcant changes in MEPs prompted the surgical teams to initiate
additional protective and surgical strategies to restore spinal cord perfu-
sion. These measures were not effective in ﬁve patients (3.8%), and acute
paraplegia resulted. Delayed paraplegia occurred in 10 patients (7.7%), but
improved in three and recovered completely in another three. No false-
negative or false-positive MEP recordings were experienced.
Conclusions: Remote neuromonitoring of spinal cord function during
open repair of descending thoracic aortic aneurysms and thor-
acoabdominal aortic aneurysms as a telemedicine technique is feasible and
effective. It allows centralization of expertise and saves individual centers
from investing in complex technology. The value of monitoring MEPs was
conﬁrmed in different aortic centers, resulting in adequate neurologic
outcome after extensive aortic surgical procedures.
Endovascular treatment of acute and chronic aortic pathology in
patients with Marfan syndrome
Alyson LeeWaterman, Robert Joseph Feezor, W. Anthony Lee, Philip J. Hess,
Thomas M. Beaver, Tomas D. Martin, Thomas Stuart Huber,
Adam Wayne Beckq Full articles available online at www.jvascsurg.org
1078-5884/$ e see front matter
doi:10.1016/S1078-5884(12)00223-7Background: In patients with Marfan syndrome, the complications of
aortic degeneration, including dissection, aneurysm, and rupture repre-
sent the main cause of mortality. Although contemporary management of
ascending aortic disease requires open surgical reconstruction, endovas-
cular repair is now available for management of descending thoracic and
abdominal aortic pathology (ie, thoracic endovascular aortic repair
[TEVAR], endovascular aneurysm repair [EVAR]). The short- and long-term
beneﬁt of endovascular repair in Marfan patients remains largely
unproven. We examine our outcomes after EVAR in this patient
population.
Methods: All patients with a diagnosis of Marfan syndrome who were
treated with TEVAR/EVAR were evaluated in a retrospective review. Peri-
operative, procedure-speciﬁc and patient covariate data were aggregated.
Primary endpoints were overall mortality and procedural success as
divided into three categories: (1) successful therapy, (2) primary failure, or
(3) secondary failure.
Results: Between 2000 and June 2010, 16 patients were identiﬁed as
having undergone 19 TEVAR/EVAR procedures. These included three
emergent operations (two for acute dissection/malperfusion and one for
anastomotic disruption early after open repair). All 16 patients had
previously undergone at least one (range, 1-5) open operation of the
ascending aorta or arch at a time interval from 33 years to 1 week prior to
the index endovascular repair. During a median follow-up of 9.3 months
(range, 0-46 months), there were four deaths (25%). Six patients (38%) had
successful endovascular interventions. Despite early success, there was
one death in this group at 1 month postintervention. Seven patients (44%)
experienced primary treatment failure with ﬁve undergoing open
conversion and one undergoing left subclavian coil embolization (the
seventh was lost to follow-up and presented 4 months later in cardiac
arrest and expired without repair). There were three deaths in the primary
treatment failure group. Two patients experienced secondary treatment
failure. One underwent the index TEVAR for acute dissection with mal-
perfusion and required a subsequent TEVAR for more distal aortic
pathology. He is stable without disease progression. The other patient
underwent open conversion after a second EVAR with four-vessel
“chimney” stent grafts and is stable with his entire native aorta having
been replaced.
Conclusions: Aortic disease associated with Marfan syndrome is
a complex clinical problem and many patients require remedial proce-
dures. Endovascular therapy can provide a useful adjunct or bridge to open
surgical treatment in selected patients. However, failure of endovascular
therapy is common, and its use should be judicious with close follow-up to
avoid delay if open surgical repair is required.
Higher mortality in patients hospitalized for acute aortic rupture or
dissection during weekends
Massimo Gallerani, Davide Imberti, Eduardo Bossone, Kim A. Eagle,
Roberto Manfredini
Abstracts / European Journal of Vascular and Endovascular Surgery 43 (2012) 614e616 615Background: The management of acute aortic aneurysm rupture or
dissection (AARD) requires speciﬁc medical expertise, diagnostic tech-
niques, and therapeutic options, not always available in all hospitals
through the entire week. The aim of our study was to evaluate whether an
association exists between weekday (WD) or weekend (WE) admission
and mortality for patients with ARRD.
Methods: Based on the database of routinely collected hospital admissions
of the region of Emilia Romagna (RER) of Italy, we examined the discharge
sheets of all patients with AARD (January 1999 to December 2009). The
risk of in-hospital death was calculated for admissions on the WE
compared with the admissions during a WD.
Results: The analysis considered 4559 events in 4461 patients. AARD
admissions were most frequent on Monday (14.7%) and Friday (14.8%)
and less frequent on Saturday (12.6%). The percentage of events admitted
on Sunday/holiday was 15.0%, whereas the distribution of death rate
with respect to day of admission was signiﬁcantly different (c2 ¼ 23.472;
P < .001) with the highest frequency peak on Sunday/holiday (17.4%) and
the lowest on Tuesday (12.9%). WE admissions were associated with
signiﬁcantly higher in-hospital mortality (43.4%) than WD admissions
(36.9%, P < .001). Multivariate regression analysis showed that WE
admission was an independent risk factor for increased in-hospital
mortality odds ratio (1.318; 95% conﬁdence interval, 1.144-1.517;
P < .001).
Conclusions: Our ﬁndings show that hospitalization for AARD on WE is
associated with a signiﬁcantly higher mortality rate than hospitalization
on WD. Further studies are needed to investigate whether ensuring
optimal diagnostic and therapeutic approaches during the entire week
might improve the overall survival of patients with ARRD.
A morphologic study of chronic type B aortic dissections and
aneurysms after thoracic endovascular stent grafting
Kai-xiong Qing, Wai-ki Yiu, Stephen W.K. Cheng
Background: The long-term results of treating chronic aortic dissections
and aneurysms in association with dissections with thoracic endovascular
aortic repair (TEVAR) are unknown, and the timing for intervention is
uncertain. We evaluated the morphology of stent graft and aorta remod-
eling and the volumetric changes in these patients after successful TEVAR.
Methods: Serial computed tomography scans of 32 patients who under-
went TEVAR for uncomplicated chronic dissections (group A, n ¼ 17) and
chronic dissections with aneurysms (group B, n¼ 15) were analyzed at 1, 6,
12, and 36 months. Stent graft diameter changes and positional migration
were assessed 3-dimensionally using Mimics 14.0 (Materialize, Leuven,
Belgium). Volumetric data for true lumen, false lumen, thrombus load, and
aortic size were measured by Aquarius iNtuition 4.4 software (TeraRecon,
San Mateo, Calif). Results were compared between the two groups and
with stent graft diameter, length, and oversizing.
Results: Aortic stent grafts remodeled progressively, with inlet area
increasing 4.4%, 10.1%, 14.2% and outlet area increasing 42.6%, 67.2%, 72.3%,
respectively, at 6, 12, and 36 months. True lumen volume increased
progressively in group A (114 to 174 mL) and group B (124 to 190 mL) from
baseline to 36 months. False lumen volume decreased in group A (150 to
88 mL) and group B (351 to 250 mL), whereas thrombus load in the false
lumen increased from 73% to 80% in group A and 84% to 87% in group B in 3
years. Eight patients (4 in each group) showed an increase in total aortic
volume of >10%, 12 showed a static volume, and 12 showed shrinkage.
Aortic volume change had no relationship to pathology, stent graft sizing,
and thrombus load but was positively associated with the placement of
a longer graft. A small but progressive distal migration of stent grafts was
noted in all patients (3.1, 4.5, and 5.1 mm at 6, 12, and 36 months) but was
more prominent in shorter stent grafts (162 mm). No deaths, rupture, or
secondary interventions occurred during follow-up.
Conclusions: Aortic remodeling after TEVAR in chronic dissection is
a continuous process. There were no signiﬁcant differences between
chronic dissections and aneurysms in all volumetric parameters. Treating
chronic dissections early, before aneurysm formation, did not appear to
have a morphologic advantage.Changes in baroreceptor sensitivity after eversion carotid
endarterectomy
Serdar Demirel, Nicolas Attigah, Hans Bruijnen, Laura Macek,
Maani Hakimi, Thomas Able, Dittmar Böckler
Objective: Posteversion carotid endarterectomy hypertension has been
suggested to be associated with impaired baroreceptor sensitivity (BRS),
which has been identiﬁed as a factor of prognostic relevance in patients
with cardiovascular disease. The aim of this prospective single-center
nonrandomized study was to describe the changes of BRS in the early
postoperative period after eversion carotid endarterectomy (E-CEA).
Methods: Spontaneous BRS and hemodynamic parameters such as blood
pressure (BP), heart rate (HR), cardiac output (CO), and total peripheral
resistance (TPR) were evaluated preoperatively as well as postoperatively
after 1 and 3 days using a noninvasive sequential cross-correlation
method. Additionally, any modiﬁcation in vasoactive medication due to
blood pressure derangement in the postoperative period was noted. Due to
non-normal distribution of BRS, HR, and TPR samples, all measured values
were expressed as medians with interquartile range (IQR), and
a nonparametric test (Friedman) was performed. After adjustment for
multiple testing, differences were considered statistically signiﬁcant when
the two-tailed P value was less than .0036.
Results: Thirty-ﬁve patients (mean age, 71 years) with symptomatic or
asymptomatic internal carotid artery (ICA) stenosis were included. The BRS
signiﬁcantly decreased to a lower level 24 hours after surgery (4.71 ms/
mm Hg [3.02e6.1]) than preoperatively (5.95 ms/mm Hg [4.68-10.86]; P <
.0001), resulting in a within-patient difference of e2.46 ms/mm Hg (95%
conﬁdence interval [CI], e8.38 - e1.52). This difference (95% CI [e 1.58
(e8.24 -e0.80)]) persisted at the 72-hour measurements (5.63 ms/mm Hg
[3.23-7.69]; P ¼ .0005). The HR, reﬂecting the sympathetic activity,
increased 24 hours after the operation (69 bpm [61.3-77.7]) comparedwith
preoperative values (63 bpm [57.9-73.2]; P ¼ .005) (within-patient
difference [95% CI] 3.7 [1.5-8.5]), and this increase reached signiﬁcance at
72 hours (69 bpm [65.4-77.5]; P¼ .001) (within-patient difference [95% CI]
5.5 [2.3-8.8]). Values of systolic pressure, diastolic pressure, mean arterial
pressure, CO, and TPR were not signiﬁcantly different between pre- and
postoperative measurements. Overall, 23 (66%) patients developed
signiﬁcant postoperative hypertension requiring aggressive management
with additional medications.
Conclusions: E-CEA might have a decreasing inﬂuence on BRS, leading to
increased sympathetic activity. Investigations of the longer-term effects of
impaired BRS are warranted. These ﬁndings should be interpreted with
caution, noting the limitation of an absent control group.
Midterm results of external iliac artery reconstruction in 25 avid
cyclists
Amani D. Politano, Margaret C. Tracci, Naren Gupta, Klaus D. Hagspiel,
John F. Angle, Kenneth J. Cherry
Objective: We report the midterm results of external iliac artery recon-
struction in 25 high-performance cyclists.
Methods: Cyclists undergoing arterial reconstruction for symptomatic
external iliac arteriopathy at a single institution between October 2004
and August 2010 were identiﬁed. With Institutional Review Board (IRB)
approval, data were collected from medical record review and telephone
interview. Results were analyzed with c2 or independent t test.
Results: Twenty-ﬁve patients (31 limbs) underwent operation, which
included arterial reconstructionwith or without inguinal ligament release.
The average patient age at operationwas 43.8  5.0 for graft and 35.1 1.9
for patch (P ¼ .08). The average time from competitive cycling until
operation was 18.2  5.8 years for graft and 20.0  2.5 for patch repairs
(NS). Patients included 14 males and 11 females. There were 23 unilateral
and 4 bilateral arterial reconstructions, including 26 patch angioplasties
for localized disease and 5 interposition grafts for extensive disease; three
patients underwent contralateral reconstruction as a separate procedure.
Concomitant ipsilateral inguinal ligament release was performed in 25
patients (28 limbs), with contralateral release done in 12 patients (12
limbs). Three patients with isolated ligament release required subsequent
arterial intervention. Follow-up averaged 32 months (range 2-74). Primary
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bilateral) were for symptom recurrence, 2 post-graft and 2 post-angio-
plasty. Three reoperations were for recurrent intimal hyperplasia, one for
disease distal to the anastomosis, and one for concomitant atherosclerotic
disease. Based on available data, postexercise ankle-brachial indices (ABIs)
were improved in 18 of 23 limbs. Seventeen patients completed questions
regarding satisfaction: 10 were satisﬁed or very satisﬁed (0 graft, 10 patch,
P¼ .25) while four were unsatisﬁed (3 graft, 2 patch, P = .017, including one
patient with both a patch and graft repair). All 20 patients for whom
follow-up data were available are still cycling, 10 competitively. Two of the
four reoperated patients were unsatisﬁed; all four are still cycling, one
competitively.
Conclusions: External iliac arteriopathy is a disease of prolonged, sus-
tained, and repetitive trauma. Patch angioplasty yields a low rate of
reoperation, more satisﬁed patients, return to competitive activity, and
improvement in postexercise ABIs. Interposition grafting is associatedwith
slightly older patients, more extensive disease, and less satisfying results.
Intimal hyperplasia is the most frequent complication necessitating
reoperation. Both the decision to pursue arterial reconstruction and
patient expectations must be tempered by the pattern of disease and the
potential for unsatisfactory results
Optimal exercise program length for patients with claudication: A
randomized controlled trial
Andrew W. Gardner, Polly S. Montgomery, Donald E. Parker
Background: This prospective, randomized controlled clinical trial deter-
mined whether an optimal exercise program length exists to efﬁcaciously
change claudication onset time (COT) and peak walking time (PWT) in
patients with peripheral artery disease and claudication.
Methods: The study randomized 142 patients to supervised exercise (n =
106) or a usual care control group (n = 36), with 80 completing the exercise
program and 27 completing the control intervention. The exercise
program consisted of intermittent walking to nearly maximal claudication
pain 3 days per week. COT and PWT were the primary outcomes obtained
from a treadmill exercise test at baseline and bimonthly during the study.
Results: After exercise, changes in COT (P < .001) and PWT (P < .001) were
consistently greater than changes after the control intervention. In the
exercise program, COT and PWT increased from baseline to month 2 (P <
.05) and frommonths 2 to 4 (P < .05) but did not signiﬁcantly change from
months 4 to 6 (P > .05). When changes were expressed per mile walked
during the ﬁrst 2 months, middle 2 months, and ﬁnal 2 months of exercise,
COT and PWT only increased during the ﬁrst 2 months (P < .05).
Conclusions: Exercise-mediated gains in COT and PWT occur rapidly
within the ﬁrst 2 months of exercise rehabilitation and are maintained
with further training. The clinical signiﬁcance is that a relatively short 2-
month exercise program may be preferred to a longer program to treatclaudication because adherence is higher, costs associated with personnel
and use of facilities are lower per patient, and more patients can be trained
for a given amount of personnel time and resource utilization.
Inferior vena cava resection and reconstruction for retroperitoneal
tumor excision
William Quinones-Baldrich, Ali Alktaiﬁ, Fritz Eilber, Frederick Eilber
Objective: This study reviews the results of en bloc resection of the inferior
vena cava (IVC) for malignant tumor excision and reconstruction.
Methods: A prospective database was reviewed. IVC resection was cate-
gorized as suprarenal, perirenal, infrarenal, or extensive (>one segment
resected). Repairs were divided into primary, patch, or circumferential.
Tumor type, perioperative morbidity, mortality, and graft patency were
recorded.
Results: Between 1990 and 2011, 47 patients (21 women; mean age, 56;
range 35-89 years) underwent IVC resection for en bloc tumor excision.
Sarcomas were most common (36 [77%]: 30 primary IVC). Eleven patients
had primary IVC repair, nine patch repair (two autogenous), and 27 had
circumferential replacement with a polytetraﬂuoroethylene ringed graft.
Extensive IVC reconstruction in 18 patients included the entire IVC, with
renal (RV) and hepatic vein reimplantation in eight; suprarenal and peri-
renal in six (seven RVs reimplanted), and infrarenal and perirenal in four
(four RVs reimplanted). Nine single-segment IVC replacements were
infrarenal. Morbidity was 10.6%: one each with bowel obstruction, chyle
leak, renal failure with complete recovery (left RV reimplant, right
nephrectomy), reoperation for bleeding, and IVC graft thrombosis.
Morbidity did not differ by type of reconstruction. There was no mortality.
Follow-up ranged from 1.5 to 216 months (18 years) with a mean of 3.5
years. Computed tomography or duplex scans were available in 28 of 47
patients and in 15 of 27 patients in group 3 at a mean follow-up of 36 and
20 months, respectively. One IVC graft thrombosis was documented at 10
months after chemotherapy/sepsis. Tumor recurrence caused three graft
stenoses. Cumulative 5-year patency in group 3 was 80% (imaging) and
92% (clinical). Lower extremity edema was universally avoided. Cumula-
tive 5-year survival for the series was 45%  8.5%. Mean long-term survival
was 5.8  0.56 years (range, 4 months-17 years), with a signiﬁcant
difference between primary or patch (mean, 6.5 years) and circumferential
or extensive repair (mean, 4.2 years; P < .005). Cumulative (47% vs 52%)
and mean (3.1 vs 3.6 years; P > .12) survival was similar between patients
with single-segment and extensive IVC resection and replacement.
Conclusions: IVC resection and reconstruction for en bloc tumor excision
is safe, even when extensive repairs are necessary. Replacement of the IVC
with prosthetic graft avoids extremity venous complications and likely
contributes to quality of survival. Survival depends on tumor behavior and
degree of IVC involvement, where primary and patch repair has a better
prognosis than circumferential resection.
